Peptide Synthesis Strategy
H-Cys(Acm)-OMe*HCl (10): Methanol (30 mL) was placed in a double-walled reaction flask and cooled to -15°C. Thionyl chloride (5.2 mL, 0.073 mol) was added drop wise to the stirred methanol. Thereby the temperature should not increase beyond -5°C. H-Cys(Acm)-OH * HCl was added to the reaction mixture at once and stirred for 30 minutes at -5°C and then for five hours at 50°C. After removal of the solvent, the crude was carefully co-evaporated (five times) using methanol to give a white foam as product (13.76 g, 93% Stepwise elongation procedure using IBCF/NMM -Synthesis of dipeptide Boc-XCys(Acm)-OMe: Boc-X-OH (0.064 mol) was stirred in a mixture of DCM/DMF (1:1) and the solution was cooled to -20°C. NMM (0.13 mol) and IBCF (0.064 mol) were added drop wise using a syringe. After ten minutes a cooled suspension of H-Cys(Acm)-OMe*HCl (X) (0.064 mol) and NMM (0.13 mol) in DCM/DMF (1:1) was added to the reaction mixture at once at -15°C. The suspension was stirred for one hour at -15°C and afterwards for 90 minutes at -5°C. The reaction mixture was raised to 20°C and the reaction was stopped by adding 5% KHCO3 (5 mL).
The solvent was removed carefully in vacuum to give a yellow solid. The residue was dissolved in ethyl acetate/5% KHSO4 (200 mL) and washed with 5% KHSO4 (40 mL, four times), 5% KHCO3 (40 mL, two times) and brine (20 mL). The organic layer was dried and the solvent was removed. The obtained crude compound was purified by column chromatography. Elution with DCM/Et2O (7:3 and 1:1) and ethyl acetate afforded pure colorless dipeptide. X = D-Leu (8, 14.6 g, 54.4%). M. p. 114°C. Standard procedure for synthesis of tetrapeptide Boc-Cys(Trt)-Pro-X-Cys(Acm)-OMe using DCCI/HOBt: Boc-Cys(Trt)-OH (9.4 mmol) was dissolved in DMF (25 mL) and cooled to -18°C. Whilst stirring, DCCI (0.012 mol) and HOBt (0.012 mol) were dissolved in DMF (60 mL) and added one after another to the solution. The reaction mixture was stirred for 30 minutes at -20°C. A cooled solution of deprotected compound H-Pro-X-Cys(Acm)-OMe*CF3COOH (9.4 mmol) and NMM (0.04 mol) dissolved in DMF was added at once to the reaction mixture. Afterwards the reaction mixture was stirred for two hours at -20°C and stirred for additional 20 hours at 20°C. The reaction mixture was allowed to stand for one hour and the precipitated dicyclohexylurea was filtered off. The solvent was evaporated, the residue was dissolved in ethyl acetate/5% KHCO3 and additional dicyclohexylurea was filtered off. The filtrate was washed with 5% KHCO3 (80 mL, four times), 5% KHSO4 (80 mL, three times) and brine (80 mL). The collected organic layers were dried over Na2SO4 and the solvent was evaporated. As raw product a yellow foam was obtained which was purified using column chromatography. (4) CH2 
X-Ray structural details
Comparison with cyclo(Boc-Pro-Gly-Cys-OMe) (3): Unlike in the peptide with X = Gly (3) previously reported by us, 3 D-Leucine and L-Leucine are chiral amino acids. However, the crystal structures of 1 and 3 are very similar with a RMSD value of 0.0743 Å for the peptide backbone. 1 and 3 show similar dihedral angles except for ΦX and ΨX. In contrast, the dihedral angles ΦX and ΨX of 2a and 2b are closer to the values of 3 (Table S2) Table S4 . Values of the backbone angles Φ and Ψ during the REMD simulations (300 K trajectory) and for representative structures obtained with the cluster analysis. Angles are in degrees and distances in Å. Values in bold italic are the ideal values used for defining the types of β-turn. 4 The REMD simulations of D-LeuI (peptide 1 with β-I turn structure as initial geometry) rapidly converged during the equilibration phase to a β-II turn structure which was conserved for the rest of the simulation. Our second set of calculations starting with β-I turns corroborates that the REMD simulations are independent of the starting geometries. However, in cases like 2 in which both β-II and β-I conformers have very similar stabilities, larger simulation times are needed to converge the values of conformer populations obtained from each simulation. Our work nevertheless clearly shows that while in 2 both conformers are possible, in 1 only the β-II structure is found. 
